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IMAGE CAPTURING APPARATUS AND
CONTROL METHOD OF IMAGE
CAPTURING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of

priority from the prior Japanese Patent Application No.
2014-118893, filed Jun. 9, 2014, the entire contents of which
are 1ncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an 1image capturing appa-
ratus and a control method of the 1mage capturing apparatus.

2. Description of the Related Art

When performing image capturing using a digital camera,
the user may want to express his or her imagination using,
images. An image obtained by the digital camera can change
depending on the settings of various shooting parameters,
for example, optical parameters such as exposure, shutter
speed and f-number, and parameters of 1mage processing
such as contrast and color correction. It may be diflicult for
a general photographer to obtain an image imagined by
himself/herselt by adjusting various shooting parameters.

For example, Jpn. Pat. Appln. KOKAI Publication No.
2012-146071 discloses a technique of an 1mage processing
apparatus capable of obtaining an 1mage quality more simi-
lar to an itended 1mage quality by an intuitive operation
without the necessity of expert knowledge of 1mage pro-
cessing. In the i1mage processing apparatus of Jpn. Pat.
Appln. KOKAI Publication No. 2012-146071, parameters of
image processing are changed by operating a slide bar. Also
disclosed 1s associating a sensitivity word related to a
parameter of 1mage processing with the slide bar. The
sensitivity word includes an adjective representing a feature
of an 1mage. With the 1image after image processing 1n mind
based on the sensitivity word, the user operates the slide bar,
thereby intuitively deciding on the expression of the image.
On the other hand, although the sensitivity word 1s associ-
ated with the slide bar disclosed 1n Jpn. Pat. Appln. KOKAI
Publication No. 2012-146071, 1t 1s not sufliciently easy to
imagine how the characteristics of the image should be
changed by a slide operation using the slide bar or perform
an operation using the slide bar to attain an ambiguous
expression, for example, rather something like this. It 1s
necessary to more intuitively and more easily obtain an
image ol a desired expression by image capturing.

BRIEF SUMMARY OF THE INVENTION

According to one aspect of the invention, an i1mage
capturing apparatus includes an 1image capturing unit con-
figured to capture an object and acquire image data; an
image processing unit configured to perform 1mage process-
ing for the image data; a database including a relationship
between a sensitivity word pair that 1s a pair of sensitivity
words and a change 1n a control parameter; a display umit
configured to display an operation position together with the
sensitivity word pair; a coordinate acquisition unit config-
ured to acquire coordinates on the display unit and decide a
value corresponding to the sensitivity word pair as a selected
value; a shooting parameter decision unit configured to
decide a value of at least one shooting parameter from the
database based on the selected value; and a control unit
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2

configured to control an operation of at least one of the
image capturing unit and the image processing unit based on
the value of the shooting parameter.

According to another aspect of the mvention, a control
method of an 1mage capturing apparatus includes capturing
an object and acquiring image data; performing image
processing for the image data; causing a display unit to
display an operation position together with a sensitivity
word pairr that 1s a pair of sensitivity words; acquiring
coordinates displayed on the display unit and deciding a
value corresponding to the sensitivity word pair as selected
value; deciding, based on the selected value, a value of at
least one shooting parameter from a database configured to
cause the pair of sensitivity words to match a direction of a
change 1n a control parameter; and controlling, based on the
value of the shooting parameter, at least one of the capturing
the object and acquiring the 1image data and the performing
1mage processing.

Advantages of the invention will be set forth in the
description which follows, and 1n part will be obvious from
the description, or may be learned by practice of the imven-
tion. The advantages of the mvention may be realized and

obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated 1n
and constitute a part of the specification, illustrate embodi-
ments of the mvention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the 1nvention.

FIG. 1 1s a block diagram showing an example of a
confliguration of an 1image capturing apparatus according to
the first embodiment;

FIG. 2 1s a perspective view showing the front appearance
of the image capturing apparatus according to the first
embodiment;

FIG. 3 1s a plan view showing the rear appearance of the
image capturing apparatus according to the first embodi-
ment,

FIG. 4A 15 a first flowchart showing an operation example
of the image capturing apparatus according to the first
embodiment;

FIG. 4B 1s a second flowchart showing an operation
example of the 1mage capturing apparatus according to the
first embodiment;:

FIG. 5 1s a view showing an example of combinations of
sensitivity word pairs and shooting parameters;

FIG. 6 1s a perspective view showing a display example
ol an 1magination map;

FIG. 7 1s a view showing an example of the relationship
between the rotation amount of a first rotation operation unit
or second rotation operation unit and the coordinate position
on the imagination map;

FIG. 8 1s a view for explaining an example of a change 1n
the value of a shooting parameter according to the x-coor-
dinate of set coordinates:

FIG. 9 1s a view for explaining an example of a change 1n
the value of a shooting parameter according to the y-coor-
dinate of set coordinates:

FIG. 10 1s a perspective view showing the front appear-
ance of an 1mage capturing apparatus according to a modi-
fication of the first embodiment;
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FIG. 11 1s a plan view showing the rear appearance of the
image capturing apparatus according to the modification of
the first embodiment;

FIG. 12 15 a perspective view showing the outline of an
image capturing system according to a second embodiment;

FIG. 13 1s a block diagram showing an example of a
configuration of the image capturing system including an
image capturing apparatus and a portable terminal according
to the second embodiment;

FIG. 14A 1s a first flowchart showing an operation
example of the image capturing system according to the
second embodiment;

FIG. 14B 1s a second flowchart showing an operation
example of the image capturing system according to the
second embodiment;

FIG. 15 1s a view showing a display example of an 1nitial
screen on the portable terminal according to the second
embodiment;

FIG. 16 1s a view showing a display example of an
imagination map on the portable terminal according to the
second embodiment; and

FI1G. 17 1s a flowchart showing an operation example of

the 1mage capturing apparatus according to the second
embodiment.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

First Embodiment

An 1mage capturing apparatus according to the first
embodiment of the present imnvention will now be described
with reference to F1IGS. 1,2, 3,4A,48, 5,6, 7, 8, and 9. FIG.
1 shows an example of the configuration of an 1mage
capturing apparatus 10 according to the first embodiment.
FIG. 2 shows the front appearance of the image capturing
apparatus 10. FIG. 3 shows the rear appearance of the image
capturing apparatus 10.

The 1mage capturing apparatus 10 includes a lens unit 20
and a main body 30. The lens unit 20 1s attached to the main
body 30.

The lens unit 20 includes an optical unit 21, an optical
position detection unit 22, a driving unit 23, a third rotation
operation unit 24, a communication unit 25, a lens control
unit 26, and a characteristic recording unit 27.

The optical unit 21 includes a lens 21a and a stop 215. The
lens 21a can include one or a plurality of lenses 21a. The
lens 21a forms an i1mage ol an object (not shown) on an
image sensor in an image capturing umt 1 to be described
later. The stop 215 adjusts the amount of a light beam
concerning the object image.

The optical position detection unit 22 detects the position
information of each component in the optical unit 21, for
example, the position information of the lens 21a in the
optical axis direction, and outputs the position imnformation
to the lens control unit 26.

The driving unit 23 moves the lens 21a 1n accordance with
an istruction from the lens control unit 26. As the lens 21a
moves, the focal length or in-focus state changes. The
driving unit 23 may drive the stop 215 and change 1its
aperture diameter.

The third rotation operation unit 24 1s provided around the
lens umt 20, as shown in FIG. 2. For example, when rotated
by the user, the third rotation operation unit 24 outputs a
signal according to the rotational direction and the rotation
amount to the lens control unit 26.
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The communication unit 25 mediates communication
between the lens control unit 26 and a control unit 6 in the
main body 30.

The characteristic recording unit 27 records information
about a characteristic, for example, a focal length or stop of
a lens group (not shown) provided in the optical unit 21. This
information 1s used to, for example, control driving of the
lens.

The lens control unit 26 controls the operation of each unit
of the lens unit 20 based on an mstruction from the control
unit 6 of the main body 30. For example, the lens control unit
26 outputs a driving signal to drive the lens 21a to the
driving unit 23 for zooming or focusing. The lens control
unit 26 also transmits, to the control unit 6, information
about the optical unit 21 acquired from the optical position
detection unit 22. When the third rotation operation unit 24
1s rotated, the lens control unit 26 transmits the information
of the rotational direction and the rotation amount to the
control unit 6.

The main body 30 includes the image capturing unit 1, a
display unit 2, a touch panel 2q, an electronic view finder
(EVF) 3, an eye sensor 3a, a recording unit 4, a {irst rotation
operation unit 5aq, a second rotation operation unit 55, a
release button 5c¢, the control unit 6, a position/azimuth
determination unit 7, a camera shake correction unit 8, an
acceleration sensor 9, a timepiece 11, and a communication
unit 14.

The 1image capturing unit 1 includes an 1image sensor. The
image capturing unit 1 generates an electrical signal (1mage
data) based on an object image formed on the 1maging plane
of the 1mage sensor.

The display unit 2 includes, for example, a liquid crystal
display. The display unit 2 1s provided on the rear surface of
the main body 30, as shown 1 FIG. 3. The display unit 2
displays an image based on image data output from the
control unit 6.

As shown 1n FIG. 3, the touch panel 2qa 1s provided to be
overlaid on the display unit 2. The touch panel 2a detects a
touched position and outputs the detected position informa-
tion to the control unit 6.

As shown in FIG. 3, the EVF 3 1s provided 1n the upper
portion of the main body 30. The EVF 3 includes a precise
display device provided 1n an observation window. The EVF
3 displays an image based on image data output from the
control unit 6.

The eye sensor 3a detects a line of sight facing the EVF
3. That 1s, the eye sensor 3a detects whether the photogra-
pher 1s looking 1n the EVF 3. For example, display 1n the
EVF 3 is turned on/ofl depending on whether the eye sensor
3a has detected a line of sight.

The recording umt 4 records image data. The recording
unit 4 includes a sensitivity word pair database (DB) 4a. The
sensitivity word pair DB 4a records sensitivity word pair
data representing the corresponding relationship between
sensitivity word pairs (to be described later) and shooting
scenes and shooting parameters, as will be described later.

The first rotation operation unit Sq and the second rotation
operation unit 35 are provided on the top of the main body
30, as shown 1n FIG. 3. Each of the first rotation operation
unit 5a and the second rotation operation unit 56 detects the
rotational direction and the rotation amount and outputs a
signal according to the detection result to the control unit 6,
like the third rotation operation unit 24.

The position/azimuth determination unit 7 includes, for
example, a GPS and an azimuth sensor, and detects the
position of the image capturing apparatus 10 and the azi-
muth 1n which the image capturing apparatus 10 faces. The
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detected position information or azimuth information 1is
used, for example, by a scene determination unit 6a (to be
described later) to determine a scene.

To reduce the influence of a camera shake, for example,
the camera shake correction unit 8 displaces the image
sensor 1n the image capturing unit 1 in accordance with the
camera shake. An 1image with little blur can be shot by the
camera shake correction.

The acceleration sensor 9 detects an acceleration applied
to the 1image capturing apparatus 10. The information of the
detected acceleration 1s used to, for example, correct a
camera shake.

The timepiece 11 outputs time information to acquire a
time to be added to image data.

The control unit 6 includes the scene determination unit
6a, a display control unit 65, a coordinate acquisition unit
6c, a shooting parameter decision unit 64, an 1mage pro-
cessing unit 6e, an 1mage capturing control unit 6/, and an
operation determination unit 6g.

The scene determination unit 6a determines a shooting
scene. The shooting scene 1s determined based on, for
example, 1mage data acquired by image capturing. The
scene determination unit 6a also selects two sensitivity word
pairs corresponding to the shooting scene from the sensi-
tivity word pair DB 4a.

The display control unit 65 creates an 1mage based on
image data and causes the display unit 2 or EVF 3 to display
the 1mage. The display control unit 65 also causes the
display unit 2 or EVF 3 to display an imagination map. The
imagination map 1s an indicator that associates two sensi-
tivity word pairs with an orthogonal coordinate system.

The coordinate acquisition unit 6¢ acquires coordinates
selected on the coordinate system of the imagination map,
and decides, as selected values, the values of at least two
variables associated with the acquired coordinates.

The shooting parameter decision unit 64 decides the value
of at least one shooting parameter based on the selected
values decided by the coordinate acquisition unit 6c.

The 1mage processing unit 6¢ performs various kinds of
image processing. The image processing includes image
processing according to shooting parameters. The image
processing unit 6e performs, for example, 1image processing,
of adjusting brightness, chroma, degree of blur, noise, shad-
ing, and the like for image data.

The 1mage capturing control unit 6f performs various
kinds of control concerning image capturing. The control
includes, for example, control according to decided shooting
parameters such as a stop diameter and a shutter speed. The
image capturing control unit 6f controls, for example, the
operation of the optical umit 21 in accordance with the
shooting parameters via the lens control unit 26. The image
capturing control umt 6/ also controls the operation of the
image capturing unit 1 1n accordance with the shooting
parameters.

The operation determination unit 6g acquires a signal
detected by the touch panel 2qa, the first rotation operation
unit Sa, the second rotation operation unit 5b, the release
button Sc, or the third rotation operation unit 24 of the lens
unit 20. The operation determination unit 6g performs
necessary signal processing for the acquired signal and
outputs it to each unait.

An operation example of the image capturing apparatus
according to the first embodiment of the present invention
will be described with reference to the flowcharts of camera
control shown 1 FIGS. 4A and 4B. The camera control
starts when, for example, the image capturing apparatus 10
1s powered on.
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In step S101, the control unit 6 determines whether the
shooting mode 1s selected. Upon determining that the shoot-
ing mode 1s selected, the process advances to step S102.

In step S102, the control unit 6 determines whether the
eye sensor 3a 1s detecting the line of sight of the photogra-
pher. Upon determining that the eye sensor 3a i1s not
detecting the line of sight of the photographer, the process
advances to step S103.

In step S103, the control unit 6 causes the units of the
image capturing apparatus 10 to start an image capturing
operation. That 1s, 1n the 1mage capturing apparatus 10, an
object 1mage 1s formed, via the optical unit 21, on the
imaging plane of the image sensor provided in the image
capturing unit 1. The image capturing unit 1 generates image
data based on the object image. The process then advances
to step S104.

In step S104, the control unit 6 creates a live image based
on the 1mage data acquired by image capturing and causes
the display unit 2 to display the live image. After that, the
process advances to step S103.

In step S105, the scene determination unit 6a of the
control unit 6 determines the shooting scene based on the
image acquired by 1mage capturing. The shooting scene 1is,
for example, a subset scene including a person with his/her
back against the evening sun, a might scene in which the
object 1s a night view, a portrait scene 1n which the object 1s
a person, or a sport scene 1 which people are playing a
sport. The process then advances to step S106.

In step S106, the scene determination unit 6a of the
control umt 6 decides two sensitivity word pairs according
to the shooting scene decided 1n step S105. The sensitivity
word pair represents a pair of sensitivity words opposite to
cach other in terms of meaning. The sensitivity word (1m-
pression word) 1s a word that arouses a shooting imagination
of the user. The sensitivity word 1s a word considered to be
generally used by the user as a photographic expression.

The general sensitivity word (impression word) 1s an
expression having subjectivity or ambiguity. The sensitivity
word also has a multiplicity of sensitivity expressions and
context dependence that reflects a user’s life experience,
memory, and feelings related to 1t. The term “sensitivity”
does not define a single concept. The term “sensitivity” has
the above-described context dependence. The term “‘sensi-
tivity” 1s able to be recognized as a concept “expressing
perception of a target by subjective experiences”.

However, there are obviously relative differences between
different sensitivity words. One sensitivity word for one user
may arouse a different sensation for another user. Many
users statistically share the same set of sensitivities, as such
are based on common culture, environment, and society.

For example, the classification of emotions having influ-
ence on sensitivities can, for example, be expressed by R.
Plutchik’s three-dimensional model of emotions “jo0y” and
“sadness”, “disgust” and “acceptance”, and the like as pairs.

When recording a pleasant memory in, for example, a
photo taking scene, a sensitivity word that includes a mean-
ing that psychologically arouses a negative emotion 1s
generally not needed. When recording a pleasant memory, 1t
1s preferable to use an expression that 1s the counterpart of
the sensitivity word that psychologically arouses a negative
emotion, that 1s, an expression that psychologically arouses
a sensation similar to the sensation aroused by sensitivity
word that arouses a negative emotion but a diflerent sensa-
tion 1s preferable.

For example, “gorgeous” and “plain” are known as a
sensitivity word pair having an antonymous relationship and
are often used by a designer or the like. The word “gor-




US 9,544,462 B2

7

geous’ 1S sometimes perceived as an 1magination “exces-
sive”, and the word “plain™ 1s sometimes perceived as a
word lacking in 1magination, or being too weak to arouse a
sensitivity or sensation. Hence, the sensitivity word pair
“gorgeous” and “plain” 1s preferably replaced with a sensi-
tivity word pair “colorful” and “subdued”.

The sensitivity word pair “colorful” and “subdued™ also
has an 1magination capable of psychologically including a
sensitivity word pair “lively” and “lonely” or a sensitivity
word pair “romantic” and “classic”. These sensitivity word
pairs express more sensitive features.

As words expressing the feature of an 1image more clearly,
a sensitivity word pair “sharp” and “soft” may be used. This
sensitivity word pair covers the imagination of a sensitivity
word pair “futuristic” and “nostalgic” or the imagination of
a sensitivity word pair “real” and “fantastic”.

In this embodiment, a description will be made assuming
that, for example, the sensitivity word pairs are pairs of
sensitivity words “colorful” and ““subdued”, “gorgeous™ and
“plain” “lively” and “lonely”, “romantic” and “classic”,

“sharp” and “soft”, “futuristic” and “nostalgic”, “real” and
“fantastic”, “quiet” and “lively”, and the like. Note that the
above-mentioned sensitivity word pairs are merely
examples, and there are various sensitivity word pairs.

Sensitivity word pair data including the above-described
sensitivity word pairs includes parameters (shooting param-
eters) concerning shooting which are associated with the
sensitivity word pairs. The shooting parameters include the
parameters of the optical system and the parameters of
image processing; for example, a stop diameter, shutter
speed, contrast, exposure value, chroma, brightness, sharp-
ness, degree of blur, noise, and shading. When a shooting
parameter changes, the 1mage expression changes. That 1s,
the sensitivity words are sometimes regarded as very liter-
ary. However, in actual shooting or image processing, the
sensitivity words often match the eflect of changes 1n
specific parameters. The sensitivity words are literary and
can also be used as technical terms to arouse such an effect
of changes in the parameters.

The meaning of “pairing” sensitivity words especially
appears when a change 1n a parameter enhances the feeling
ol one sensitivity word and weakens the feeling of the other
sensitivity word. This 1s because the vague impression of
cach sensitivity word 1s limited by the relationship with the
counterpart word.

For example, both *“classic” and “romantic” can roughly
be summarized 1n a concept “artistic”’. When these sensitiv-
ity words are handled as a “pair”, a concept “feeling artistic
but not romantic, istead clear” or “feeling artistic and vague
rather than classic” comes to the surface For example when
the sensitivity words ““clear” and “vague” are put 1n contrast,
the difference between the concepts can obviously be rec-
ognized, and clear concepts appear. That 1s, there 1s a point
in “pairing” the sensmwty words. When the sensitivity
words are palred” the effect of Weakemng the abstract
portion “artistic”” which 1s common to “classic” and “roman-
tic” and clarifying the element of the feature of an 1image
itself can be obtained. Additional concepts in contrast, for
example, concepts “formal” and “free” or concepts “trained”
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are limited, constraints are given such that the effects and
specific parameter changes are associated without any sense
of discomfort. Assume that there 1s a device control appa-
ratus including a database that causes two sensitivity words
as words arousing an 1magination of the control to match the
direction of a change in a control parameter, and a display
unit that displays an operation position together with the pair
of sensitivity words. When the user selects coordinates on
the display umit, the device control apparatus can decide a
value corresponding to the pair of sensitivity words to
acquire the coordinate information as a selected value. The
value of one control parameter can be decided from the
database based on the selected value. The device control
apparatus includes a control parameter decision unit config-
ured to decide the control parameter, and controls a device
in accordance with the control parameter.

As shown 1 FIG. 5, the sensitivity word pair DB 4a stores
a plurality of sensitivity word pair data. Fach sensitivity
word pair data includes a sensitivity word pair, information
ol a shooting scene associated with the sensitivity word pair,
and information about shooting parameters associated with
the sensitivity word pair. For example, information about the
stop of the imaging optical system and information about
contrast 1n 1mage processing, which are shooting param-
eters, are associated with the sensitivity word pair “sharp”
and “soft”. In addition, information about exposure correc-
tion and information about color enhancement in i1mage
processing, which are shooting parameters, are associated
with the sensitivity word pair “colortul” and “subdued”.
Note that the combinations of sensitivity word pairs and
shooting parameters shown in FIG. 5 are merely examples.
IT a sensitivity word pair and a shooting or image processing
parameter are associated 1n the sensitivity word pair DB 4a,
a clearer concept and a techmical effect corresponding to the
contrast 1n the pair of sensitivity words are connected 1n a
form not to impede the imagination of the user.

Note that in, for example, setting the temperature of an air
conditioner or the like, direct words “warm” and “cool” are
used, and explicit parameters such as a temperature and
humidity are controlled. In this embodiment, however, since
the words are used for abstract photographic expressions,
abstract sensitivity word pairs are used.

Sensitivity word pair data 1s selected based on the shoot-
ing scene decided by the above-described scene determina-
tion. Subsequent processing 1s performed based on shooting
parameter information included 1n the sensitivity word pair
data. In this embodiment, a description will be made below
assuming that the sensitivity word pair “colorful” and “sub-
dued” and the sensitivity word pair “sharp™ and “soit” are
selected.

The sensitivity word pair “colorful” and “subdued”
arouses brightness or chroma regarding 1mage expression.
On the other hand, the sensitivity word pair “sharp” and
“soft” arouses an outline or contrast that 1s a feature not
aroused by the sensitivity word pair “colorful” and “sub-
dued”. In this way, complementary sensitivity word pairs are
preferably selected. Appropriately selecting such sensitivity
word pairs 1s decisive to merchandize or a service acceptable
by the user without any sense of discomiort. Hence, asso-
ciating the sensitivity word pairs with functions 1s a very
important user interface technology. The details of the
technology will be explained below using limited sensitivity
word pairs. However, other sensitivity words are also incor-
porated within the scope of the present invention as long as
they are paired to weaken the abstract concept common to
the words and clarily opposite concepts that contrast, as a
matter ol course.
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Referring back to FIG. 4A, 1n step S107, the control unit
6 determines whether 1t 1s requested to cause the display unit
2 to display an imagination map that associates the sensi-
tivity word pairs with two-dimensional coordinates. For
example, when a mode to adjust the shooting parameters
using an imagination map 1s selected, displaying the imagi-
nation map 1s requested.

As shown 1n FIG. 6, the imagination map includes an
x-ax1s and a y-axis. One of the two sensitivity word pairs
decided 1n step S106 15 associated with one of the two axes.
The other of the two sensitivity word pairs decided 1n step
S106 1s associated with the other of the two axes. That 1s, the
imagination map defines orthogonal coordinates including
an xX-axis and a y-axis and indicates a shot image.

In the example of FIG. 6, the sensitivity word pair
“colorful” and “subdued” 1s associated with the x-axis. The
sensitivity word pair “sharp” and “soft” 1s associated with
the y-axis. The shooting parameters are adjusted such that
the more rightward the user selects a point concerning the
x-coordinate of the imagination map, the more “colorful”
the 1image 1s, and the more leftward the user selects a point,
the more “subdued” the image 1s. Similarly, the shooting
parameters are adjusted such that the more upward the user
selects a point concerning the y-coordinate of the imagina-
tion map, the “sharper” the image 1s, and the more down-
ward the user selects a point, the “softer” the image 1s.

As a means for causing the user to select one point on the
coordinates, the first rotation operation unit 5a and the
second rotation operation unit 35 are used. The first rotation
operation unit Sa and the second rotation operation unit 556
rotate, for example, 360°. As shown in FIG. 7, the first
rotation operation unit 5a and the second rotation operation
unit 55 are set to move coordinates P from an origin O to an
imagination map end by rotating 180°.

Note that the coordinate system displayed as an imagi-
nation map 1s not limited to the orthogonal coordinate
system formed from an x-coordinate and a y-coordinate. The
coordinate system displayed as an imagination map may be
a coordinate system represented by, for example, a distance
r from the origin O and a rotation angle 0 from the initial line
passing through the origin O, that 1s, a polar coordinate
system. The coordinate system displayed as an imagination
map may be another coordinate system formed from two
axes, for example, an oblique coordinate system. The 1magi-
nation map 1s not limited to the two-dimensional coordinate
system and may be a three-dimensional coordinate system.
In this case as well, an orthogonal coordinate system rep-
resented by (X, v, z) may be used, or a spherical coordinate
system represented by (r, 0, ¢) may be used.

Upon determiming 1n step S107 that displaying an imagi-
nation map 1s not requested, the process advances to step
S123. Upon determining that displaying an imagination map
1s requested, the process advances to step S108.

In step S108, the control unit 6 causes the display unit 2

to display an imagination map. The imagination map may be
displayed together with the live image. Alternatively, the
live 1mage may be erased to display only the imagination
map. When the imagination map 1s displayed together with
the live 1image, the live image and the imagination map may
be displayed in a superimposed manner or separately in
different frames.
In step S109, the control unit 6 plots the set coordinates
P on the imagination map, as shown in FIG. 6. The iitial
position of the set coordinates P 1s, for example, the origin
O of the orthogonal coordinates of the imagination map.

In step S110, the control umt 6 determines whether the
first rotation operation unit 5q 1s rotated. Upon determining
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that the first rotation operation unit 5a 1s not rotated, the
process advances to step S121. Upon determining that the
first rotation operation unit Sa 1s rotated, the process
advances to step S111.

In step S111, the control unit 6 changes the x-coordinate
of the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the rotational direction
and the rotation amount of the first rotation operation unit
5a, and displays the set coordinates P according to the new
setting on the 1imagination map. The control unit 6 decides
the new x-coordinate as a selected value selected by the user
based on the sensitivity words.

In step S112, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided 1n step S111. That 1s, when the user selects the
degree of a sensitivity word, for example, “colorful” or
“subdued” as coordinates on the 1magination map, magni-
tudes of shooting parameters corresponding to the selected
coordinates are set.

An example of changes in the magnitudes of shooting
parameters according to the x-coordinate of the set coordi-
nates P will be described here with reference to FIG. 8. The
abscissa of FIG. 8 represents the x-coordinate value and
corresponds to colorfulness and subduedness. The ordinate
of FIG. 8 represents the values of shooting parameters. The
solid line indicates the relationship between the degree of
color enhancement and the x-coordinate of the point P. The
relatlonshlp 1s set such that the larger the x-coordinate 1s,
that 1s, the more the user requests colorfulness, the hlgher the
degree of color enhancement performed for the 1image 1s, and
the smaller the x-coordinate 1s, that 1s, the more the user
requests subduedness, the lower the degree of color
enhancement performed for the image 1s. Note that the
relationship between the x-coordinate and the degree of
color enhancement 1s set to a nonlinear relationship.

The broken line and the one-dot dashed line indicate the
relationship between the exposure correction value and the
x-coordinate of the point P. In this embodiment, high
dynamic range (HDR) shooting technology 1s used for
exposure correction. HDR 1s a technology of compositing a
plurality of images shot under different exposure conditions
and creating an 1image ol appropriate exposure as a whole.
When the images shot under different exposure conditions
are composited, a wider dynamic range than that of the
image capturing apparatus 1s implemented. Referring to
FIG. 8, the one-dot dashed line indicates an exposure
correction value using HDR for a portion where exposure 1s
saturated 1n the image 1f HDR 1s not used. On the other hand,
the broken line imndicates an exposure correction value using
HDR {for a portion where exposure 1s not saturated 1n the
image even 1 HDR 1s not used.

According to the example shown 1n FIG. 8, in the portion
where exposure 1s not saturated, the larger the x-coordinate
1s, that 1s, the more the user requests colorfulness, exposure
1s corrected to the positive side, and the smaller the x-co-
ordinate 1s, that 1s, the more the user requests subduedness,
exposure 1s corrected to the negative side. In the portion
where exposure 1s saturated, the larger the x-coordinate 1s,
that 1s, the more the user requests colorfulness, exposure 1s
corrected to the negative side, and the smaller the x-coor-
dinate 1s, that 1s, the more the user requests subduedness,
exposure 1s corrected to the positive side. Even at the same
x-coordinate, the exposure correction value for the portion
where exposure 1s not saturated is larger than the exposure
correction value for the portion where exposure 1s saturated.
As described above, approprately selecting the sensitivity
word pairs 1s decisive to merchandise or a service acceptable
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by the user without any sense of discomifort. Each sensitivity
word pair has a quantitative 1imagination representing what
kind of effect 1s obtained by what kind of control performed
because of the opposite 1maginations. If the sensitivity
words are not in contrast, the following eflect 1s not
obtained. The sensitivity words in contrast are associated
with technically quantitative control of increasing or
decreasing the correction value. That 1s, the sensitivity
words are paired to weaken the abstract imagination com-
mon to the sensitivity words and clarily opposite concepts in
contrast. An operation amount 1s associated with the rela-
tionship of the distance to a certain one of the sensitivity
words. However, this need not be simple quantitative control
ol a parameter. Even when the control 1s accelerated, or the
eflect 1s enhanced, there 1s no sense of discomfort for a
parameter indicated by a sensitivity word pair. For example,
as the exposure correction value or the like 1s often con-
trolled by a predetermined amount, control tends to be done
using a scale. However, a sensitivity word pair produces
contrastive sensations. For this reason, a scale or control
using predetermined amounts 1s not always necessary, and
the user operations and the device design can be free of
constraints. Parameters obtained from the sensitivity word
pair can be changed simultaneously or selectively, or con-
tinuously or discontinuously, resulting 1n that the combined
ellect 1s enhanced. Hence, even a beginner need not learn an
operation concerning one parameter, and parameters set to
be eflective are freely switched on the device side in
accordance with specific program control. The apparatus
using sensitivity word pairs to be described 1n this embodi-
ment does not use the parameters one by one, and instead
simultaneously switches many parameters or at least one
parameter. One parameter may suflice, as a matter of course.

An example 1n which exposure correction 1s performed
using HDR has been described above. However, the present
invention 1s not limited to this. For example, the apparatus
may be configured to determine whether a portion where
exposure 1s saturated exists 1 an image, and change the
exposure correction between a case where exposure 1s
saturated and a case where exposure 1s not saturated. The
apparatus may be configured to obtain an exposure adjust-
ment etflect 1n each portion by 1image processing performed
on a pixel basis without using HDR.

Referring back to FIG. 4A, after the shooting parameters
according to the selected value are set 1n step S112, the
process advances to step S113. In step S113, the control umit
6 determines whether the second rotation operation unit 55
1s rotated. Upon determining that the second rotation opera-
tion unit 54 1s not rotated, the process advances to step S121.
Upon determining that the second rotation operation unit 35
1s rotated, the process advances to step S114.

In step S114, the control unit 6 changes the y-coordinate
of the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the rotational direction
and the rotation amount of the second rotation operation unit
5b, and displays the set coordinates P according to the new
setting on the 1imagination map. The control unit 6 decides
the new y-coordinate as a selected value selected by the user
based on the sensitivity words.

In step S115, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided 1n step S114.

An example of changes 1n the magnitudes of shooting
parameters according to the y-coordinate of the set coordi-
nates P will be described here with reference to FIG. 9. The
abscissa of FIG. 9 represents the y-coordinate value and
corresponds to sharpness and softness. The ordinate of FIG.
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9 represents the values of shooting parameters. The solid
line indicates the relationship between the stop diameter and
the y-coordinate of the point P. The broken line indicates the
relationship between contrast and the y-coordinate of the
point P. In the example shown in FIG. 9, the larger the
y-coordinate 1s, that 1s, the more the user requests sharpness,
the smaller the stop diameter (the larger the f-number) 1s
adjusted, and the smaller the y-coordinate is, that 1s, the
more the user requests softness, the larger the stop diameter
(the smaller the f-number) 1s adjusted. In addition, the larger
the y-coordinate 1s, that 1s, the more the user requests
sharpness, the higher the contrast 1s set, and the smaller the
y-coordinate 1s, that 1s, the more the user requests softness,
the lower the contrast 1s set.

Referring back to FIG. 4B, after the shooting parameters
according to the selected value are set 1in step S115, the
process advances to step S116. In step S116, the control unit
6 determines whether the touch panel 2a provided on the
display unit 2 displaying the imagination map has detected
a touch. Upon determining that the touch panel 2a on the
imagination map has not detected a touch, the process
advances to step S121. Upon determining that the touch
panel 2a on the 1magination map has detected a touch, the
process advances to step S117.

In step S117, the control unit 6 sets the x-coordinate of the
set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the touched position.
The control unit 6 decides the new x-coordinate as a selected
value selected by the user based on the sensitivity words.

In step S118, the control unit 6 sets the y-coordinate of the

set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the touched position.
The control unit 6 decides the new y-coordinate as a selected
value selected by the user based on the sensitivity words.
The control unit 6 displays the set coordinates P according
to the settings of the new x- and y-coordinates on the
imagination map.
A strict instruction using a conventional user interface, e.g.,
a dial, scales or the like, and an intuitive position designation
of the touch operation are mncompatible and 1n poor balance
in terms of accuracy or resolution, and a sense of discomiort
still remains. An interface using a sensitivity word pair,
which allows the user to do an operation 1n the same way as
“rather”, 1s considered to readily match the sensation of the
touch operation.

In step S119, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided based on the x-coordinate in step S117, as in
step S112.

In step S120, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided based on the y-coordinate in step S118, as in
step S115.

In step S121, the control unit 6 determines whether to end
shooting parameter setting by the imagination map. For
example, when the user has mput an instruction to end the
shooting parameter setting by the imagination map, the
shooting parameter setting ends. Upon determining not to
end the shooting parameter setting by the imagination map,
the process returns to step S110. Upon determining to end
the shooting parameter setting by the imagination map, the
process advances to step S122.

In step S122, the control unit 6 turns off display of the
imagination map on the display unit 2 and displays only the
live 1image on the display unit 2. This live image 1s the live
image ol the image acquired based on the shooting param-

cters adjusted 1n step S112, S115, S119, or S120.
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Note that when both the 1imagination map and the live
image are displayed on the display unit 2 1n steps S108 to
S121, the live image may be an image acquired based on the
shooting parameters according to the set coordinates P on
the 1magination map at that time. That 1s, the preview may
be displayed by reflecting a change 1n the shooting param-
eters each time.

In step S123, the control unit 6 determines whether the
release button Sc¢ 1s pressed, that 1s, shooting execution 1s
istructed using the release button 5¢. Upon determining
that shooting execution 1s not instructed, the process
advances to step S126. Upon determining that shooting
execution 1s instructed, the process advances to step S124.

In step S124, the control unit 6 causes the 1mage capturing,
unit 1 and the like to perform a shooting operation. That 1s,
the control unit 6 causes the 1image capturing unit 1 to create
image data based on the object 1image, performs necessary
image processing for the obtained image data, and acquires
image data as captured image data.

In step S125, the control unit 6 records the 1mage data
acquired by shooting in the recording unit 4. After that, the
process advances to step S126.

In step S126, the control unit 6 determines whether to end
camera control. Upon determining not to end camera con-
trol, the process returns to step S101. Upon determining to
end camera control, camera control ends. For example, when
the power button 1s pressed, camera control ends.

Upon determining 1n step S102 that the eye sensor 3a 1s
detecting the line of sight, the process advances to step S131.

In step S131, the control unit 6 starts 1image capturing to
create a live image.

In step S132, the control unit 6 creates a live image based
on 1mage data obtained by image capturing and causes the
EVF 3 to display the live image.

In step S133, the scene determination unit 6a of the
control unit 6 determines the shooting scene based on the
image data obtained by 1image capturing.

In step S134, the control unit 6 decides two sensitivity
word pairs according to the shooting scene decided by the
scene determination unit 6a. Assume that the scene deter-
mination unit 6a decides the sensitivity word pair “colorful”™
and “subdued” and the sensitivity word pair “sharp” and
“soft” even 1n step S134.

In step S135, the control umt 6 determines whether 1t 1s
requested to display an imagination map on the EVF 3.
Upon determining that 1t 1s not requested to display an
imagination map, the process advances to step S123. Upon
determining that it 1s requested to display an imagination
map, the process advances to step S136.

In step S136, the control unit 6 causes the EVF 3 to
display an imagination map.

In step S137, the control unit 6 plots the set coordinates
P at the origin O of orthogonal coordinates which 1s the
initial position on the imagination map.

In step S138, the control unit 6 determines whether the
first rotation operation unit 5q 1s rotated. Upon determining
that the first rotation operation unit 5a 1s not rotated, the
process advances to step S144. Upon determining that the
first rotation operation unit 5a 1s rotated, the process
advances to step S139.

In step S139, the control unit 6 changes the x-coordinate
of the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the rotational direction
and the rotation amount of the first rotation operation unit
5a, and displays the set coordinates P according to the new
setting on the imagination map. The control unit 6 decides
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the new x-coordinate as a selected value selected by the user
based on the sensitivity words.

In step S140, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided 1n step S139.

In step S141, the control unit 6 determines whether the
second rotation operation unit. 35 1s rotated. Upon deter-
mining that the second rotation operation unit 56 1s not
rotated, the process advances to step S144. Upon determin-
ing that the second rotation operation unit 55 is rotated, the
process advances to step S142.

In step S142, the control unmit 6 changes the y-coordinate
of the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the rotational direction
and the rotation amount of the second rotation operation unit
5b, and displays the set coordinates P according to the new
setting on the 1imagination map. The control unit 6 decides
the new y-coordinate as a selected value selected by the user
based on the sensitivity words.

In step S143, the control unit 6 changes the values of the
shooting parameters to values associated with the selected
value decided 1n step S142.

In step S144, the control unit 6 determines whether to end
shooting parameter setting by the imagination map. For
example, when the user has mput an instruction to end the
shooting parameter setting by the imagination map, the
shooting parameter setting ends. Upon determining not to
end the shooting parameter setting by the 1imagination map
on the EVF 3, the process returns to step S138. Upon
determining to end the shooting parameter setting by the
imagination map, the process advances to step S145.

In step S145, the control unit 6 turns off display of the
imagination map on the EVF 3 and displays only the live
image on the EVF 3. This live image 1s the live image of the
image acquired based on the shooting parameters adjusted 1n
step S140 and S143. The process then advances to step
S123.

Upon determining 1n step S101 that the shooting mode 1s
not selected, the process advances to step S151.

In step S1351, the control unit 6 determines whether the
reproduction mode 1s selected. Upon determining that the
reproduction mode 1s not selected, the process returns to step
S101. Upon determining that the reproduction mode 1s
selected, the process advances to step S152.

In step S152, the control unit 6 reads out an 1mage {ile
from the recording unit 4, and reproduces 1image data stored
in the 1mage f{ile.

In step S153, the control umt 6 determines whether
reproducing image data diflerent from the image data under
reproduction 1s structed. Upon determining that reproduc-
ing 1mage data diflerent from the 1mage data under repro-
duction 1s not instructed, the process returns to step S101.
Upon determining that reproducing image data different
from the image data under reproduction 1s instructed, the
process advances to step S154.

In step S1354, the control unit 6 reads out an 1mage file
different from the image file of the i1mage data under
reproduction, and reproduces 1image data stored in the image
file. The process then returns to step S101.

Regarding sensitivity words (1impression words) as
expressions used daily by the user, when a pair of opposite
sensitivity words 1s defined as a sensitivity word pair, 1n this
embodiment, the image capturing apparatus 10 selects two
sensitivity word pairs 1n accordance with the shooting scene.
The 1image capturing apparatus 10 displays an imagination
map that associates the two sensitivity word pairs with the
two axes of the orthogonal coordinate system, and causes the
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user to select the degree of sensitivity word pairs displayed
on the orthogonal coordinate system. The 1mage capturing
apparatus 10 sets shooting parameters 1 accordance with
the selected degree of sensitivity word pairs. The 1mage
capturing apparatus 10 can thus provide a mechanism that
allows the user to mtuitively and informally do complex
shooting parameter setting.

Note that in this embodiment, an example has been
described in which two shooting parameters are associated
with the x-axis of the imagination map, and two other
shooting parameters are associated with the y-axis. How-
ever, the present invention 1s not limited to this, and asso-
ciating at least one shooting parameter with each coordinate
axis may suilice. That 1s, a sensitivity word pair expresses at
least one shooting parameter. If the number of shooting
parameters corresponding to one coordinate axis increases to
two, three, . . . , more parameters are changed at once in
accordance with the coordinates selected on the imagination
map. Hence, a more complex 1mage expression 1s attained.

In this embodiment, the shooting parameters correspond-
ing to the x-axis and those corresponding to the y-axis are
independent. That 1s, one shooting parameter 1s decided
based on one of the x- and y-coordinate values. However, the
present invention 1s not limited to this. One shooting param-
cter may be decided based on both the x- and y-coordinate
values. When one shooting parameter 1s decided by com-
bining sensitivity words, the sensation of the user and the
selected shooting parameter can be more appropriate.

In this embodiment, scene determination 1s done based on
the captured 1mage. However, the present invention is not
limited to this, and the scene determination may be done by
causing the user to select a shooting scene using, for
example, a scene dial.

In this embodiment, the sensitivity word pair used on the
imagination map 1s selected 1n accordance with the shooting
scene. However, the present invention 1s not limited to this,
and the user may select the sensitivity word pair. When the

user selects the sensitivity word pair, the degree of freedom
of operation for the user increases.

Modification of First Embodiment

The 1image capturing apparatus 10 according to a modi-
fication of the first embodiment will be described next with
reference to FIGS. 10 and 11. Note that only the difference
between the configuration of the 1image capturing apparatus
10 according to this modification and the arrangement of the
image capturing apparatus 10 according to the first embodi-
ment will be explained, and a description of the same
arrangement will be omatted.

In this modification, the third rotation operation unit 24
provided on the lens, as shown 1n FIG. 10, 1s used in place
of the first rotation operation unit Sa according to the first
embodiment. Additionally, in this modification, a fourth
rotation operation unit 54 provided on the rear surface of the
image capturing apparatus 10, as shown 1n FIG. 11, 1s used
in place of the second rotation operation unit 56 according
to the first embodiment. The 1mage capturing apparatus 10
according to the modification does not include the first
rotation operation unit 5a and the second rotation operation
unit 5b.

In this modification, one of the x- and y-coordinates of the
set coordinates P on the orthogonal coordinates of the
imagination map 1s set by rotating the third rotation opera-
tion umt 24, and the other of the x- and y-coordinates 1s set
by the fourth rotation operation unit. 5d.

10

15

20

25

30

35

40

45

50

55

60

65

16

When the user holds the 1mage capturing apparatus 10
according to the modification, the fourth rotation operation
unit 54 and the release button 5S¢ are located at positions easy
to operate by, for example, the user’s right hand. In addition,
the third rotation operation unit 24 1s located at a position
casy to operate by the user’s left hand. When the third
rotation operation unit 24 and the fourth rotation operation
unmt 54 are arranged 1n this way, the user can easily select
coordinates on the imagination map by both hands.

Second Embodiment

An 1mage capturing apparatus and a portable terminal
according to the second embodiment of the present inven-
tion will be described next with reference to FIGS. 12, 13,
14A,14B, 15, 16, and 17. Note that a description of the same
arrangement and operation as the image capturing apparatus
10 according to the first embodiment will be omuitted.

FIG. 12 shows the schematic configuration of an 1mage
capturing system 100 according to this embodiment. As
shown 1n FIG. 12, the image capturing system 100 includes
a portable terminal 40, for example, a smartphone, and a
lens-type 1mage capturing apparatus 50. The image captur-
ing apparatus 50 1s provided with a mechanism for image
capturing such as a lens and an 1mage sensor, but does not
include a display unit, a release button, and the like provided
in a general camera. An 1mage capturing operation and
confirmation of an 1mage acquired by the 1mage capturing
apparatus 50 are done by the portable terminal 40 that 1s, for
example, a smartphone.

The 1mage capturing apparatus 30 1s attached to the
portable terminal 40 via an attachment 60 that physically
fixes the i1mage capturing apparatus 50 to the portable
terminal 40. The attachment 60 1s attached to the portable
terminal 40. The attachment 60 1s provided with a mounting
portion 61. The image capturing apparatus 30 1s attached to
the mounting portion 61. Data communication between the
image capturing apparatus 50 and the portable terminal 40 1s
done via, for example, wireless LAN. When the portable
terminal 40 and the 1mage capturing apparatus 350 are fixed
by the attachment 60, the user can operate the image
capturing apparatus 50 and the portable terminal 40 as 1f
they were an integrated apparatus.

The configuration of the portable terminal 40 and the
image capturing apparatus 50 will be described with refer-
ence to FIG. 13.

The image capturing apparatus 30 includes an optical unit
51, an 1mage capturing unit 52, a control unit 53, a recording
unit 37, an operation unit 35, and a communication unit 36
that mediates communication with the portable terminal 40.
An object image 1s formed, by the optical unit 51, on the
imaging plane of the image sensor included in the image
capturing unit 52. The image capturing unit 52 creates 1mage
data based on the object 1mage.

The control unit 33 controls the units of the image
capturing apparatus 50. The control unit 33 controls, for
example, the operation of the lens or stop included 1n the
optical unit 51. The control unit 53 also controls the 1mage
capturing operation of the image capturing unit 52. The
control unit 53 also performs 1mage processing for the image
data created by the image capturing unit 32. The control unit
53 records the processed 1image data in the recording unit 57.
The control unit 33 also controls communication with the
portable terminal 40. The control unit 53 transmits the 1mage
data to the portable terminal 40 in response to a request from
the portable terminal 40.
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The operation unit 335 includes a power switch, and the
like. The operation unit 53 1s a portion that acquires a user
instruction. The operation unit 35 transmaits the acquired user
instruction to the control unmit 53.

The portable terminal 40 includes a display unit 42, a
touch panel 42a, a recording unit 44, a control unit 46, a
communication unit 45 that mediates communication with
the 1mage capturing apparatus 50, and an internal camera 43.

The display unit 42 displays an image. The touch panel
42a 1s provided on the display unit 42 and detects a touched
position. The internal camera 43 shoots an object and
generates 1mage data. Scene determination may be per-
tormed for the image data acquired from the internal camera
43. The recording unit 44 includes a sensitivity word pair
DB 44a and records the image data.

The control unit 46 includes a scene determination unit
464, a display control unit 465, a coordinate acquisition unit
46¢, a shooting parameter decision unit 464, an image
processing unit 46e, an 1mage capturing control unit 46/, and
an operation determination unit 46g.

The scene determination unit 46a determines a shooting
scene based on 1mage data acquired by, for example, 1mage
capturing, and also selects two sensitivity word pairs cor-
responding to the shooting scene from the sensitivity word
pair DB 44a.

The display control unit 465 creates an 1mage based on the
image data, and causes the display unit 42 to display the
image. The display control unit 465 also causes the display
unit 42 to display an imagination map.

The coordinate acquisition unit 46¢ acquires coordinates
selected on a coordinate system displayed on the display unit
42, and decides the values of at least two variables associ-
ated with the coordinates as selected values.

The shooting parameter decision unit 464 decides the
value of at least one shooting parameter based on the
selected values.

The 1image processing unit 46¢ performs various kinds of
image processing. The image processing includes image
processing according to shooting parameters.

The 1mage capturing control unit 46/ performs various
kinds of control concerning image capturing. The control
includes control according to shooting parameters.

The operation determination unit 46¢ controls an opera-
tion according to an instruction detected from the touch
panel 42a and the operation unit 55.

The operations of the 1image capturing apparatus 50 and
the portable terminal 40 will be described below with
reference to FIGS. 14A, 14B, 15, 16, and 17. The operation
of the portable terminal 40 will be explained first with
reference to FIGS. 14A and 14B. After, for example, pow-
ered on, the portable terminal 40 starts portable terminal
control.

In step S401, the control unit 46 causes the display unit 42
to display an 1nitial screen. FIG. 15 shows an example of the
initial screen. In the initial screen display, an i1con 425, a
cooperative camera mode start button 42¢, an album creation
button 42d, and an album registration button 42¢ are dis-
played on the display unit 42. The 1con 425 1ncludes various
icons associated with the functions of the portable terminal
40. The cooperative camera mode start button 42¢ 1s a region
to be selected by the user to start the cooperative camera
mode. When a folder storing a plurality of image data wall
be referred to as an album, the album creation button 424 1s
an 1con configured to create an album folder in the recording
unit 44. The album registration button 42¢ 1s a button
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configured to record, in the folder created by the album
creation button 424, the image data recorded in the recording
unit 44.

In step S402, the control unit 46 determines whether the
cooperative camera mode 1s selected by touching the coop-
crative camera mode start button 42¢. The cooperative
camera mode 1s a mode to cause the portable terminal 40 to
communicate with the image capturing apparatus 30 and
make use of the camera function of the image capturing
system 100. Upon determining that the cooperative camera
mode 1s not selected, the process advances to step S403. In
step S403, the control unit 46 performs an operation other
than the cooperative camera mode of this embodiment, for
example, speech communication or operations ol various
kinds of software. A description of the processes will be
omitted here. After step S403, the process advances to step
S433.

Upon determining in step S402 that the cooperative
camera mode 1s selected, the process advances to step S404.
In step S404, the control umt 46 requests communication
from the portable terminal 40 to the 1image capturing appa-
ratus 50. When the image capturing apparatus 50 responds
to the request, communication between the portable terminal
40 and the 1image capturing apparatus 50 starts.

In step S405, the control unit 46 determines whether the
communication between the portable terminal 40 and the
image capturing apparatus 50 1s established. Upon deter-
mining that the communication between the portable termi-
nal 40 and the 1mage capturing apparatus 50 1s not estab-
lished, the user 1s notified that the communication with the
image capturing apparatus 50 1s impossible by, for example,
displaying, on the display unit 42, a message representing
that the establishment of communication has failed, and the
process advances to step S433. Upon determining that the
communication between the portable terminal 40 and the
image capturing apparatus 30 i1s established, the process
advances to step S406.

In step S406, the control unit 46 requests the image
capturing apparatus 30 to transmit live image data to the
portable terminal 40. In response to the request, the 1image
capturing apparatus 50 starts 1mage capturing, creates live
image data based on the image obtained by image capturing,
and transmits the live image data to the portable terminal 40.

In step S407, the control unit 46 determines whether the
live 1mage data 1s received. Upon determining that the live
image data 1s not recerved, the process returns to step S404.
That 1s, the control unit 46 confirms establishment of com-
munication and requests live image transmission again.
Upon determiming in step S407 that the live image data 1s
received, the process advances to step S408.

In step S408, the control unit 46 creates a live image based
on the live image data and causes the display unit 42 to
display the created live image.

In step S409, the scene determination unit 46a of the
control unit 46 determines the shooting scene based on the
live 1mage.

In step S410, the scene determination unit 46a of the
control unit 46 decides two sensitivity word pairs based on
the shooting scene decided 1n step S409. In this embodi-
ment, a description will be made below assuming that a
sensitivity word pair “colortul” and “subdued” and a sensi-
tivity word pair “sharp” and “soit” are selected, as in the first
embodiment.

In step S411, the control unit 46 determines whether to
cause the display unit 42 to display an imagination map
including the two sensitivity word pairs selected 1n step
S410. Upon determiming not to cause the display unit 42 to
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display an imagination map, the process advances to step
S428. Upon determiming to cause the display unit 42 to
display an imagination map, the process advances to step
S412.

In step S412, the control unit 46 causes the display unit 42
to display an 1imagination map together with the live image.
The display unit 42 displays, for example, an 1mage shown
in FIG. 16. The live image 1s displayed 1n the region of a
camera screen 427 i FIG. 16. The imagination map 1s
displayed 1n an imagination map screen 427. The display unit
42 displays a first dial indicator 42¢g and a second dial
indicator 42/ (to be described later) which imitate dials, and
a shoot 1con 42i (to be described later) as well.

In step S413, the control unit 46 plots set coordinates P at
an origin O that 1s the 1mitial position on the imagination map
displayed 1n the imagination map screen 42f of the display
unit 42.

In step S414, the control unit 46 determines whether a
slide operation on the first dial indicator 42¢g of the display
unit 42 1s detected. Upon determining that a slide operation
on the first dial indicator 42g of the display unit 42 1s not
detected, the process advances to step S4235. Upon deter-
mimng that a slide operation on the first dial indicator 42¢
1s detected, the process advances to step S415.

In step S4135, the control unit 46 resets the x-coordinate of
the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the slide width of the
slide operation detected on the first dial indicator 42¢, and
displays the set coordinates P according to the new setting
on the imagination map. As described above, the first dial
indicator 42¢ 1s an indicator that imitates a physical dial. The
photographer can do an operation of rotating the dial by
touching the dial and sliding the finger.

In step S416, the control unit 46 decides the values of the
shooting parameters to values associated with the x-coordi-
nate of the point P set 1n step S413. That 1s, the control unit
46 decides the values of the shooting parameters according
to the degree of, for example, a sensitivity word pair
“colorful” and “subdued”.

In step S417, the control unit 46 determines whether a
slide operation on the second dial indicator 42/ displayed on
the display unit 42 1s detected. Upon determining that a slide
operation on the second dial indicator 42/ 1s not detected,
the process advances to step S425. Upon determining that a
slide operation on the second dial indicator 42/ 1s detected,
the process advances to step S418.

In step S418, the control unit 46 resets the y-coordinate of
the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the slide width of the
slide operation detected on the second dial indicator 427,
and displays the set coordinates P according to the new
setting on the 1magination map.

In step S419, the control unit 46 decides the values of the
shooting parameters to values associated with the y-coordi-
nate of the point P set in step S418. That 1s, the control unit
46 decides the values of the shooting parameters according
to the degree of, for example, a sensitivity word pair “sharp”
and “soft”.

Note that the first dial indicator 42g and the second dial
indicator 42/ may be other indicators capable of operating
the set coordinates P. For example, the first dial indicator 42¢
and the second dial indicator 42/ may be indicators that
imitate a 4-way selector.

In step S420, the control unit 46 determines whether a
touch 1s detected on the imagination map screen 42f. Upon
determining that a touch 1s not detected on the imagination
map screen 42f, the process advances to step S425. Upon
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determining that a touch 1s detected on the 1imagination map
screen 42f, the process advances to step S421.

In step S421, the control unit 46 sets the x-coordinate of
the set coordinates P on the orthogonal coordinates of the
imagination map in accordance with the touched position on
the 1magination map screen 42f.

In step S422, the control unit 46 sets the y-coordinate of
the set coordinates P on the orthogonal coordinates of the
imagination map screen 42f 1 accordance with the touched
position on the imagination map screen 42f. The control umit
46 displays the set coordinates P according to the new
settings of the x- and y-coordinates on the imagination map
screen 42f.

In step S423, the control unit 46 decides the values of the
shooting parameters 1n the 1mage capturing apparatus 50 to
values associated with the x-coordinate of the point P set in
step S421, as 1n step S416.

In step S424, the control unit 46 decides the values of the
shooting parameters 1n the 1mage capturing apparatus 50 to
values associated with the y-coordinate of the set coordi-
nates P set 1 step S422, as in step S419. The process then
advances to step S425.

In step S425, the control unit 46 transmits a signal
representing the changed shooting parameters calculated in
steps S416, S419, S423, and S424 to the 1mage capturing
apparatus 50. The image capturing apparatus 50 changes the
shooting parameters 1n accordance with the signal.

In step S426, the control unit 46 determines whether to
end shooting parameter setting by the imagination map
displayed on the imagination map screen 42f. Upon deter-
mining not to end the shooting parameter setting by the
imagination map displayed on the imagination map screen
42/, the process returns to step S414. Upon determining to
end the shooting parameter setting by the 1imagination map
displayed on the imagination map screen 42/, the process
advances to step S427.

In step S427, the control umt 46 turns off display of the
imagination map on the imagination map screen 42f of the
display unit 42.

In step S428, the control unit 46 determines whether a
shooting operation 1s performed. The shooting operation 1s
performed by, for example, touching the shoot icon 42i of
the display unit 42. Upon determiming that a shooting
operation 1s not performed, the process returns to step S401.
Upon determining that a shooting operation 1s performed,
the process advances to step S429.

In step S429, the control umt 46 transmits a shooting
instruction to the 1mage capturing apparatus 50. The image
capturing apparatus 50 performs the shooting operation 1n
accordance with the shooting instruction.

In step S430, the control unit 46 transmits, to the 1image
capturing apparatus 50, an instruction to cause the image
capturing apparatus 50 to transmit image data shot by it to
the portable terminal 40.

In step S431, the control unit 46 determines whether the
image data shot by the image capturing apparatus 50 1is
received. Upon determining that the image data shot by the
image capturing apparatus 50 1s not recerved, the process
returns to step S401. Upon determining that the image data
shot by the 1mage capturing apparatus 50 1s received, the
process advances to step S432.

In step S432, the control umt 46 records the received
image data 1n the recording unit 44.

In step S433, the control unit 46 determines whether to
end portable terminal control. Upon determining not to end
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portable terminal control, the process returns to step S401.
Upon determining to end portable terminal control, the
processing ends.

Processing performed by the image capturing apparatus
50 will be described next with reference to the flowchart of
FIG. 17. The image capturing apparatus 30 starts camera
control when, for example, powered on.

In step S501, the control unit 53 determines whether an
activation instruction 1s iput by, for example, pressing an
activation button. Upon determining that an activation
instruction 1s not mput, the process advances to step S502.
In step S502, the control unit 53 sets a standby mode. Then,
process returns to step S301.

Upon determining 1n step S501 that an activation instruc-
tion 1s 1put, the process advances to step S503.

In step S503, the control unit 33 starts detecting a com-
munication request from the portable terminal 40.

In step S504, the control unit 53 determines whether a
communication request from the portable terminal 40 1is
detected. Upon determining that a communication request
from the portable terminal 40 1s not detected, the process
returns to step S501. Upon determining that a communica-
tion request from the portable terminal 40 1s detected, the
process advances to step S503.

In step S505, the control unit 53 responds to the commu-
nication request from the portable terminal 40. With this
response, communication between the portable terminal 40
and the 1mage capturing apparatus S0 starts, and control of
the 1mage capturing apparatus 50 by the portable terminal 40
starts.

In step S506, the control unit 33 determines whether the
shooting mode 1s selected. Upon determining that the shoot-
ing mode 1s not selected, the process advances to step S507.

In step S507, the control unit 53 executes processing of a
mode other than the shooting mode 1n the 1image capturing,
apparatus 350, for example, the reproduction mode in the
image capturing apparatus 30. A description of the mode
other than the shooting mode will be omitted here. After step
S507, the process advances to step S318.

Upon determining 1n step S3506 that the shooting mode 1s
selected, the process advances to step S508. In step S508,
the control unit 53 determines whether a request to transmit
live 1mage data 1s received from the portable terminal 40.
Upon determining that a request to transmit live image data
1s not recerved from the portable terminal 40, the process
returns to step S501. Upon determining that a request to
transmit live 1mage data 1s received from the portable
terminal 40, the process advances to step S509.

In step S309, the control unit 53 starts 1mage capturing,
and acquires live image data 1n response to the request from
the portable terminal 40.

In step S510, the control unit 53 transmits the live image
data acquired in step S509 to the portable terminal 40.

In step S511, the control unit 33 determines whether the
signal of the changed values of the shooting parameters 1s
received from the portable terminal 40. Upon determining
that the signal of the changed values of the shooting param-
eters 1s not received from the portable terminal 40, the
process advances to step S513. Upon determining that the
signal of the changed values of the shooting parameters 1s
received from the portable terminal 40, the process advances
to step S312.

In step S512, the control unit 33 changes the shooting
parameters based on the signal of the changed values of the
shooting parameters received from the portable terminal 40.
That 1s, the shooting parameters of the image capturing
apparatus 50 are set 1n accordance with changes in the set
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coordinates P changed by the user on the imagination map
displayed on the imagination map screen 42f of the display
umit 42 of the portable terminal 40. After the shooting
parameters of the image capturing apparatus 50 are set, the
process advances to step S513.

In step S513, the control unit 33 determines whether a
shooting instruction 1s receirved from the portable terminal
40. Upon determining that a shooting instruction 1s not
received from the portable terminal 40, the process returns
to step S501. Upon determining that a shooting istruction
1s received from the portable terminal 40, the process
advances to step S514.

In step S514, the control umt 33 performs the shooting
operation 1n accordance with the shooting instruction
received from the portable terminal 40.

In step S5135, the control unit 53 records the image data
acquired by shooting 1n the recording unit 57.

In step S516, the control umt 53 determines whether an
instruction to transmit the 1image data in step S515 to the
portable terminal 40 1s receirved from the portable terminal
40. Upon determining that an instruction to transmit the
image data in step S515 to the portable terminal 40 1s not
received from the portable terminal 40, the process returns
to step S501. Upon determining that an instruction to
transmit the 1mage data in step S513 to the portable terminal
40 1s received from the portable terminal 40, the process
advances to step S517.

In step S517, the control unit 53 transmaits the image data
recorded 1n step S515 to the portable terminal 40 in accor-
dance with the transmission instruction received from the
portable terminal 40.

In step S518, the control unit 33 determines whether to
end camera control. Upon determining not to end camera
control, the process returns to step S501. Upon determining
to end camera control, the processing ends.

According to this embodiment, the portable terminal 40
and the 1mage capturing apparatus 50 cooperate by commu-
nication, thereby functioning as the 1mage capturing system
100 as a whole. In this embodiment as well, the same eflects
as 1n the first embodiment can be obtained. That i1s, the
image capturing system 100 can provide a mechanism that
allows the user to intuitively and informally do complex
shooting parameter setting.

Note that the processes of the image capturing apparatus
according to the above-described embodiment can be 1mple-
mented using programs. The programs can be stored in

vartous kinds of media. The programs can be stored in
storage media of external storage devices such as a memory

card (ROM card or RAM card), a magnetic disk (floppy disk
or hard disk), an optical disk (CD-ROM or DVD), and a
semiconductor memory. The image capturing apparatus 10
or 50 or the portable terminal 40 loads the programs from the
media and performs processing. The programs may be
provided to the image capturing apparatus 10 or 50 or the
portable terminal 40 via the Internet or the like.

The present invention has been described by exemplifying
parameter control of the image capturing apparatus. How-
cver, the present 1vention 1s applicable to any device
operated by a human having sensitivity. The present inven-
tion 1s elfective for a device that uses contrasting sensitivity
words so that the imagination of one sensitivity word 1s
made clear by the counterpart sensitivity word. For example,
the present mvention 1s applicable to mndustrial and medical
observation apparatuses and inspection apparatuses in the
field of imaging or the like. The present mvention 1s also
applicable to a device manipulated by a human for on-board
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use or the like, as a matter of course. The above-described
contents can be expressed as supplementary notes below.
[ Supplementary Note 1]

There 1s provided a device control apparatus comprising;:

a display unit configured to, when a pair of sensitivity
words that are words arousing a control 1magination and
arousing control processes opposite to each other are
selected as a sensitivity word pair, display a coordinate
system 1n which at least two variables represent a degree of
the sensitivity words which are included 1n different sensi-
tivity word pairs together with the sensitivity words corre-
sponding to the variables;

a coordinate acquisition unit configured to acquire coor-
dinates selected on the coordinate system and decide values
of the at least two variables as selected values;

a conftrol parameter decision unit configured to decide a
value of at least one control parameter based on the selected
values; and

a control unit configured to control a device 1n accordance
with the control parameter.
| Supplementary Note 2]

There 1s provided a device control apparatus comprising:

a database configured to cause a pair of sensitivity words
that are words arousing a control 1magination to match a
direction of a change 1n a control parameter;

a display unit configured to display an operation position
together with the sensitivity words;

a coordinate acquisition unit configured to acquire coor-
dinates on the display unit and decide a value corresponding
to the pair of sensitivity words as a selected value;

a control parameter decision unit configured to decide a
value of at least one control parameter from the database
based on the selected value; and

a control unit configured to control a device 1n accordance
with the control parameter.

Additional advantages and modifications will readily
occur to those skilled 1n the art. Therefore, the invention in
its broader aspects 1s not limited to the specific details and
representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. An 1mage capturing apparatus comprising:

an 1mage capturing unit configured to capture an object
and acquire 1mage data;

an 1mage processing unit configured to perform image
processing for the image data;

a database including a relationship between a sensitivity
word pair that 1s a pair of sensitivity words and a
change 1n a control parameter;

a display umt configured to display an operation position
together with the sensitivity word pair;

a coordinate acquisition unit configured to acquire coor-
dinates on the display unit and decide a value corre-
sponding to the sensitivity word pair as a selected
value;

a shooting parameter decision unit configured to decide a
value of at least one shooting parameter from the
database based on the selected value; and

a control unit configured to control an operation of at least
one of the image capturing unit and the 1image process-
ing unit based on the value of the shooting parameter,

wherein the coordinates are included 1n a coordinate
system representing at least two independent variables,
and the at least two independent variables correspond
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to different sensitivity word pairs and represent a
degree of the sensitivity words, and

wherein the sensitivity word pair includes at least one of

“subdued” and “colorful”, “soft” and “sharp™, “fantas-
tic” and “real”, “quiet” and “lively”, “romantic” and
“classic”, and “plain” and “gorgeous”.

2. The 1mage capturing apparatus according to claim 1,
wherein the display unit simultaneously displays the coor-
dinate system, the sensitivity words, and a live image based
on the image data acquired using the shooting parameter
decided by the shooting parameter decision unit.

3. The image capturing apparatus according to claim 1,
wherein the coordinate system comprises one of an orthogo-
nal coordinate system and a polar coordinate system.

4. The 1mage capturing apparatus according to claim 1,
wherein the shooting parameter corresponding to the sensi-
tivity word pair includes one of a stop diameter, a shutter
speed, a contrast, an exposure value, a degree of color
enhancement, a chroma, a brightness, a sharpness, a degree
of blur, noise, and shading.

5. The 1mage capturing apparatus according to claim 1,
wherein the display unit displays the coordinates on the
coordinate system.

6. The image capturing apparatus according to claim 1,
further comprising a touch panel provided in correspon-
dence with the display unit, and

the coordinate acquisition unit acquires the coordinates

based on a touched position on the touch panel.

7. The 1image capturing apparatus according to claim 1,
further comprising a rotation operation unit configured to
acquire a rotation amount, and

the coordinate acquisition unit acquires the coordinates

based on the rotation amount acquired by the rotation
operation unit.

8. A control method of an 1mage capturing apparatus, the
method comprising:

capturing an object and acquiring image data;

performing 1mage processing for the image data;

causing a display unit to display an operation position
together with a sensitivity word pair;

acquiring coordinates displayed on the display unit and

deciding a value corresponding to the sensitivity word
pair as selected value;

deciding, based on the selected value, a value of at least

one shooting parameter from a database configured to
cause the pair of sensitivity words to match a direction
of a change 1n a control parameter; and
controlling, based on the value of the shooting parameter,
at least one of the capturing the object and acquiring the
image data and the performing 1image processing,

wherein the coordinates are included in a coordinate
system representing at least two independent variables,
and the at least two imndependent variables correspond
to different sensitivity word pairs and represent a
degree of the sensitivity words, and

wherein the sensitivity word pair includes at least one of

“subdued” and “colortul”, “soft” and “sharp™, “fantas-
t1ic” and “real”, “quiet” and “lively”, “romantic” and
“classic”, and “plain” and “gorgeous”.

9. A non-transitory computer-readable storage medium
storing a program which, when executed, performs a method
comprising;

capturing an object and acquiring 1mage data;

performing 1mage processing for the image data;

causing a display unit to display an operation position
together with a sensitivity word patr;
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acquiring coordinates displayed on the display unit and
deciding a value corresponding to the sensitivity word
pair as selected value;

deciding, based on the selected value, a value of at least
one shooting parameter from a database configured to 5
cause the pair of sensitivity words to match a direction
of a change 1n a control parameter; and

controlling, based on the value of the shooting parameter,
at least one of the capturing the object and acquiring the
image data and the performing 1mage processing, 10

wherein the coordinates are included m a coordinate
system representing at least two independent variables,
and the at least two independent variables correspond
to different sensitivity word pairs and represent a
degree of the sensitivity words, and 15

wherein the sensitivity word pair includes at least one of
“subdued” and “colortul”, “soft” and “sharp”, “fantas-
t1ic” and “real”, “quiet” and “lively”, “romantic” and
“classic”, and “plain” and “gorgeous™.
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